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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 
semiconductor laser element having a structure in 
which heat generated from a semiconductor laser is 
released efficiently. 

SOLUTION: In a semiconductor laser element 1 
provided with a first semiconductor laser element 3 
and a second semiconductor laser element 4, 
adjacent to each other, formed on a semiconductor 
substrate 2, a separating groove 5 which is formed 
between the first semiconductor laser element 3 and 
the second semiconductor laser element 4 and 
further etchings-formed to the middle of the 
semiconductor substrate 2, and an insulating layer 6 
and a metal layer 7 formed in the separating groove 5 
in order are provided. 
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imm<om] 

b5IB^ 1 !f*?klinE» 2©*»ftl/— If 

[»#£2] MBftMttt Ti, Au?fcSdi:£ft 
1 B«©***1/— !f*?. 

[0 0 0 1] 

[^©JS* *&»#»] *M3I& CD (Compa 
ct Disk) -$DVD (Digital Vide 
o Disk) ©#7^**8g©#£ :7fc« 
HSft**»*l/- J tf«?-e*D, WC, CDffli:DV 
D ffitWfcx* * * * 1 -3CD3fe K » * 7 y TVE&ti-k. 

[0002] 

[«*©tt*ff] CDfl-fcDVDffl©*^ 

■97*m\*Xs CDBfcDVDH©3fe5^;*4>©IB*lll 
•tffflfet**?*^ **gg©PB3B#$A>A,fcfTfc*tT 

v^s, cDfflo^-f^&sa-rsi/— tf3fe« 

7 80nmffe!), D VDflJ©3fex<f * 51/ 
— !f*tt6 5anmf»*. 7 8 0 nmCDl/— !fjtft» 
*t I/— !f«* ©tmit, A 1 G a A s 
*K 6 5 0 nmcDl/— !f3fc*«*f 5*«»l/-1fSR? 
©#*&> AlGalnP&TfcS. £©fe& A 1 G 
a A s %<D$mti> fcftSSJlfc A 1 G a A s 
1f*?k» AlGaInPS©«m*&fMK$nfc** 
*!/— If*?*: ** K ^79 7*C£«-r 5 £ i: 

KSSJiTl^S. -©di:*^ £©2«©*MKU/- 
1fSS$?©3&3fe)f £>&1 0 0/zmttrtCjSg?btEB1-S 

[0 0 0 3] HWfc, ifJKfWU MOCV 

D (Metal O rgan i c Chem i c a 1 V 
apor Depositon) S^MBE (Mocu 
lar Beam Ep i t ax c y) &&/8l^TftSS 

[0 0 0 4] ttTfcs «*©*»»1/— WKPCoUT 

-1f*?3 0ft»tKHia-e**. !f*?3 
Ott, GaAsM2±KM?ntAlGaAs*# 
»U-tfJR*3 li:> AlGaInP¥$ftU— !f8? 
34i:, AlGaAs*3f»l/- VMiFZ lfcAlGa 
InP^iftU- tfjg? 3 4 fccDHKJBfiicStu 4»oG 



a A s S«t 2 <WW*fi » ^>yj&S£ftfc#ttS 3 
7i:jb>f>fiffiE£fta. AlGaAsiMWtl/— WR*3 
ltt. ««13 3*«rA10aA8*»(«|3 2ft# 
U AlGaInP#$ftl/-ifSli?3 4tt, &#13 
6&$&AlGaInP$«ftff35&&LTl*£. & 
*, 3 3 t%%m 3 6 i:©Fa©gEISI«, «S 1 0 0 

[0 0 0 5] AlOaAsiMWtU— !f*?3 l&tfA 
lGalnP^MIftU— !fX?3 4©ftfttt, 
» ^flttt±©«*ftA10aAs*«ftU— tf*?3 IX 
A 1 G a I nP ¥*f*l/— 9*? 3 4 CttXfS d i: 
CJ:oT, *3(£B3 3aw**l3 6*6l/-1f*fttt 

[0 0 0 6] fcfcs ^Slttl/— !ffil?3 0fcfflVvtCD 
BCifex'fa^tfffttSStelUJU A IGaAsfS 

£fctt> AlGaInP*«»l/— !f*?3 4t«lSb 
&^tt6Lt©«iS*ttA.1- S3 hfcioTfTd c i:#T- 

[0007] 

3 7+tta»ft-e-i»fc*hT"^*fc»» $&m*ifimw 

X\ AlGaAs*«ftl/- !fSfrF3 1, XfcfcAlGa 
I nPllftl/- !f*?3 4©iM^«ft^tSIBtSa 

^?3 0J±, £©»CJ:D*£**£SfcB**8(ft©fe 
» [0 0 0 8] *&HtJU ±IS©<fc5fcF«gM£«: 

«*r a < ftttr- § sits©***!/ - tf m 

[0009] 

— wk? ©^ i ©&nniis **«««±cl:v^t|?^gu 

KIO^NWI/— tfSR?k»II3SI20**ttl/— !f*^ 

[ooio] *^w©^ 2 <d&w&, mim 1 bbs©* 

WtU— !f*?C*V^-C, wiIB^lltt> Ti^ Aut 
[00 11] 

[m<D%m<DBm] *«w©*»»u— tf^^o-^i 

» [0012] ttTK> *»W©4MI»I/— !f 1 to 
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&is lo&m^xmtz* ^m»v— v 

8?ltt> nSGaAsgffi2±fcS^fc&&LTJfM 
SftfcAlGaAsiMlfcl/— tf$?3i:* AlGa I 
nP¥3|ftl/— !f*?4i:**U AlGaAs*?ft 
I/— !f fg? 3 1 A 1 G a I n P ¥33ftu— !f Hi* 4 i:© 

xfmztinam 5 ^<o^gt^ 5 ^mm& 

68u AlGaAsiMSttl/— !f^?3 i: A 1 Ga I n 

p^«:u— tf^?4i:^mawt^jsitsfca)t, & 

JHI7tt> AlGaAsiMH*l/-ifJft?3i:AlGa 
I nP*»»I/-"!f*?4*»6«ft1-*lfcfc»*A<^ 

tt> Si 02* Si2N3©$m*»e>fca. S 

fc, &JSS7BU 0g*«, Ti, AuO^^ftS. 

[0 0 13] Hfc* AlGaAs^«il/-1f^3 
tts UTtDttJ&fcftl/t^S. nIAlGaAs^79 
H18 (Si K-7\ Jitel/zm) ±KAlGaAs*S 
£19 (£<*0. 1 3/xnu , SSl©p§i 

AlGaAsi'79 FJfl 0 (ZnH-7> 1^0. 2 
urn) , pSAlGaAsxyf-vy* h^T'll 1 

(ZnH-^ Jf$0. 0 3 /zm) tfHifcUSStOT 
So ^©pSAlGaAsx-^>^b-^lll± 
KB, ^20pSAlGaAs^7>y KJS 1 2 (ZnH 
-7", Jp$0. 8/im) » pSGaAs^r+i'^Sl 3 

*gB14i:, £©»J»i>«l 4&&8Lfc-*t©nMG 
aAsmSlt&^Jf 1 5a* 15a(SiH-7\ 
0. 8/zm) Iffi&HtiX^Z, 
[0 0 14] «Jy ySSl 4XW-^©nSGaAsm^ 
»Jg!15a* 15a±fcli, pSGaAs3>^^h 
Jf 1 6a#J&figi*n> :opSGaAs3>^?Hl 
6 a ±fc p Sbl"- S v >? @® 1 7 a #X2j&$ft? n S „ 
[0 0 15] A 1 Ga I nP^MMfcU— if&-?4 
fct* WT©«fiE*#ft«-M). ngAlGalnP*? 
»H119 (Si H— 7\ fP£l/zm) ±tAlGaI 
nPSfil20 (y>K-r) % SglCpMAlGal 
nP*7»K12 1 (ZnK-7\ g£0. 2/zm) , 
pSAlGaInPx<v^>y^hy7'12 2 (ff£ 
0. 0 3/zm) tfJBifcWfSft-U^o dCfs A 1 G 
aInP*SftS2 0l±, -*t©A 1 Ga I nP#>TKS 
2 0 a. 2 0a (y>K-7") i:©St 3*t©Ga I n 
Pg?#Fl2 0bi:22t©AlGaInP^')7E2 
Oc#£SCJFMc*tU *oGaInPt?#pl2 0 
btfAlGalnPtf-f KS 2 0 afcfcgUfc«ffiK£*f 

[0 0 16] pSAlGalnPivfy^h^ri 
22±fcfclu I20pIAlGa InP*7y Kl 2 3 
(g£0. 8/zm) , pIGaAsH»;7-f2 4 (g 



/ 

$o. 3 //m) #ii#«S;*ftfc'j »y»25k, c© 

•J «y *S5 2 5 bfc-*t©nSG a A s Sifc»5?S 
15b, 15b (g£0. 8#m) #X2jft$*vrV'S. 
') v V® 2 5 &t/-*t© nS G a A s fttt&ttl 1 5 
b> 15b±Ktt> pSGaAs^^i'Ml 6 bi>s 
ffM£ft* C©pSGaAs3>^^ Ml 6b±tp 

e>©«S£faW£&fa©nMGaAsS«2Kfci\ Al 
GaAs*«frl/-1f^3i:AlGaInP^ftl/ 
»o -tfl!S?4fcfc£jifcnS;fr-^y*mm 8#^$£ 

[0 0 1 7] !f*? 1 <D«fl5fcoV>T 

RtHJ-fS. AlGaAsf^ftl/- tfH* 3 # 
*®£fcU±, plb*--^*m@l 7afrS>n3b|--^ 
1 8 C[fii^o-C*ffiU^^fitW±©flSiifeaA 

u ^©mat^ pmx-zvtmmi 7a-*piGa 

As3>**Mf 1 6a-»'JyS;gB14->pSAlGa 
Asx«7f->^h^7'Sl l-»2§l©pgiAlGaA 
s*5y FBI 0-»AlGaAstS&Jf 9-»nI!AlG 
» aAs^7-)»HI8^nSGaAsiS2^na*-? 
**«S1 8C«tn> AlGaAsiS£S9©JB#SP 
fr&l/-+f*#»HJ£ftS©^J5*. AlGalnP* 
3fttUr-ifJfrP4£ilft$-e-3»£fc* Al GaAsS 
A 1 Ga I nP \zftZ.2>1ZVZ- A 1 G a A s ¥m&V- 
-tf^3©©f^i:l5l€lT*fe5o BP^. pI*-?-^i 
SI 7bA»f>nStf-S v *S©1 8K[S|i»o-CSSfib 

gv^w±©ms5saAtx zcommv, p^-$>> 

i'mfiil 7b^piGaAs3^^Ml 6b^>')y 
^SB2 5->pSAl Ga I nPivf^ by 7*1 2 
ii 2^1©pSAlGaInP^7y FI2 1-^-AlG 
aInP«iti20-»nSAlGaInPi'79Kll 
9-*nSGaAsS«2-*nS^-<y^m8sl 8KilSt 
*l> AlGaInPtS<4S2 0©l6^aQA»e>l/— If* 
#Mm2i\Z<DX'3bio Z<Dffi, AlGaAs*#*V 
— lf^3filFA 1 Ga I nPf3?ttU- »f^?4 1<0 
Ht^fi£$nt»l8»5 *C^H17 WB«*nT^4 

©x% dfte»©^NW*i/— ifju^frfe^ftufcrBWi, - 

O^JM 7 LT«J^ < ^St&mi-S C VX § 

« [ 0 0 1 8 ] Mfc, #gft 5 * tjfegl 6 #JBdE*nt 
^5©Tn AlGaAsfilftU- «f^?3 fcAlGa 

i nP^3K*u-if^4 i:ttms(lr)t7>s^n■c^^5 
fc«>> AiGaAs4m»u- ym^zzmism® 

^ttt, AlGaAsff^- tf^3taA$nfc 
maitBu AiOaInP*»»U— !f^?4CStin^ 
©T% AlGaAs^l/- m?31ZV*mi<* 
ZZtifiXZZo Sfc* AlGa InP^ftV- tf^ 
?4©^.&iMt<?F-&5®^t)PI«t-feao AlGa As 
!f^?3 t A 1 G a I nP*i«:W- »f^? 
» 4feisi^t:i!rf^$-ti'5®^ttt, pS*-?y^S6ii 
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f 

7 a, 1 l\>tf>t>n®.*-Xv *®gl Stfofr^xm 

B$£i&ffiL§^ffiw±©mifc&aA?-ftt£<}^o 

[00 19]fc:}3, AlGaAsrSftl9;&tfAlGa 
I nP*Sftl2 0T-&JfeLfc#©7*>&3telP;jttFQi>» 

GaAsm«i^ll 5a, 1 5 a&tf-*f©nl?Ga 
AsmSMH 5 b, 1 5bK*ft-?ftfc*fJfo"f*A 
1 GaA stSttS9SVA 1 Ga I nPfS&Jf 2 om 
Tli, AlGaAsr5ttl9&t?AlGa InPJSttl 

4, 2 5CWjs6T5AlGaAsiSttl9SVAlGa 
InPffittH2 09»*6l/— !f**«tta*ilS. BP 
t>, AlGaAs*S&19©'J yiWl 4fc»jft-f4a 
##&ifelPi:&>), AlGaInPr£ftl2 0©l)y 
^2 5fcttlfc3-S$#A s 2B3felQfc£S©-tfca. . 

[0020] w±©«t-5fc, xmogfom^mtt-u 

-ifjmtt, AlGaAsfittl/- lfSR?3i:Al 
GaInP*«ftV- !TS?4 2:ollC:jRa&tU *o 
n fi G a A s agfi 2 © £?• x y f- > £ Ji tz # 

t, &JS17i:A>f>fcS©T-, AlGaAs^iftl/- 
■Vm*3tA 1 G a I nP^mWH/— If*? 4 i:#m§i 
WC^IiStU AlGaAs*»»l/- if*? 3 J: A 1 
GalnP^iftV- !fiit?4fc*>e>££-f5&fct, £ 
11 7 bT&^ill < ^fiSCficat 5 Z tVX'ZZ* 

d©&©, ir** i c«» £g*R5-fcfe&© 

©i:fc*. 

[00 2 1] *IBW©^JS0!l©*4ft 1/ -if tffr 1 ©S? 
jt^St^-C, 12 2 TIME 1 OfeffllvOTFfc&fiB-r 
S. 

(&llg) 02fc:*-f<fc?fc, MOCVDSfcitk 
nfGaAsIK2±l:nSAlGaAs^7-)'VI 
8, AlGaAsrS&19, fglOpSAlGaAs? 
^yh'llO, pSAlGaAsiff^hfT'I 

1 1, Sg2©pIiAlGaAs*7y Kll 2, pSG 

[0 0 2 2] (8S2ig) E3fcijVt-J;3fc:, a/ty* 
piGaAs^9711 3±fcS i02l 

2 6*»J«U £©Si02l2 6±fc7*HJ7*7 
7 a St <fc t) 7* hV9* 2 7 *J&m%o 
d©&, K^xy^y^fcfci!), 7*hU*7,W< 
* - y 2 7 -C-St»nfc Wft© S i 0 2l 2 6 £ x y ^ > 

[0023] (^3Xg) 04t^1-<fcdt> 

m&^v+ytrwtm^x, sio 2 i2 6x-a 

btlfc Wft© nMG a A s Sffi 2 $ T-x y 9 >y* S . 
[0024] (SfS4Ig) KK, 05fc^f<k3fc, M 



5 

OCVDifcK,};!), nlGa A sgffi2&tfS i O2I 
26±£nSAlGaInP£7y Kll 9, A 1 Ga 
InPrSttl20, g§ 1 ©p^A 1 Ga I nP*7 y H 
12 1, pIAlGaInPx-yf>^h-y7i2 
2, M§2©pSAlGaInP*7*F!23, pSG 
aAs*Y5» 712 4£H}fc»!"f3. A 1 Ga 
InPtSttl2 0tt, AlGalnPtf^ K12 0a± 
KGaInPi:?#Fl2 0b, AlGalnP^'JT 
120c, GaInP«?#Pl2 0b, AlGaln 
P;t'J7l2 0 c, GaInP4?#pl2 0b, Al 
GaInP*V Kl 2 0 a&Ji#«!LTffM£ftS„ 

£©bu 3ne»©itt> si02!2 6fcttfiyi-ri\ 

nSG a A s 2 o 
[0 0 2 5] d©di:tt, WT©<fc-5fciSi>!llT-£S. - 
H&fcK, MOCVDS£^fc3-5fc<b£$¥$ftJS 

ftSfi©M^fflC«tD*»^l>!f^*3K5c«i:#« 

^©^«?^n& 3fl^S^i: 5»OT^i:4SB5iB^«i« 

nSGaAsS«2tH:, £ft£©t&£S#7,-£>!ki?l 
{b^£ffc#irrsM&ftffl#fcSfc«>, d©&#8¥£ 
iXtzZm.jmhbmmiM^m^U nSGaAsI 
«2±KJfM£nS. -*» Si02l2 6{CH:, ±ffi 

7,fc&#J$SLT, z:©Si02l2 6±{cffM-rsci: 
£©fc®, ±iatfe§ltt, nlGaAs 
i gffi2©#fcfi£ftU S i 0212 6 tfi£^t^©1? 

[00 26] (^5Xg) m^X, 06t^fi-5t, 
Si0 2 12 6fex-;^>y^i^ 7,^y^ffit<t 
t), pfGaAsH>y 711 3, 24±CSi0 2 & 
ffJfiEU Cl©Si02±lC7*h'JV^'77'fat«fc?) 
7*hl/^7,b^^->2 9, 2 9tJfM1"5. d© 
^, 7*M/^7, W<*->2 9, 2 9©PaPStt, 10 
O^mWrttrS. C©^> 7*M/S>7,W<*->2 
9, 2 9-eat)tlfeW^©S i 02*x.yf->m*b 

io Si02;^->2 8, 2 8*Jf^-T5. 

[00 2 7] (f§6Ig) C©^, #«*«*«V>-C, 
7*M/^7,h;^->2 9> 29£Gfc£1-*. Ht> 
07H7Txf idt, KT'fx.y^vyStl.fc?), SiO 
212 8, 2 8t-at>nttl^©^2©pSAlGaA 
s*7fK112, plGaAs^t-v 711 3&tf8S 
2©pSAlGaInP^7>yH123, pIGaAs 
^■Vy712 4$:-en-enpSAlGaAsX'y^>^ 
7,by711 lXtfpSAlGa I nPi»;f>^ b 
f 712 2$-ex>y^>^bf'J *3?81 4KVJ 

» 852 5fe^jgf *„ il©IS, xy ^>ytS©S5nt:<t 
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[0028] (Sg7Xg) #t,.08fc*1-J;-5fcs M 
OCVDifeKJ;!), y»S^B14, UvS>»2 5, pM 
AlGaAsxyf-v^b-yT-Jll l#tfSg2©pS 
AlGa InPi9f>^>^712 2±tnIGa 
AsSSS^ll 5«E-T5. d©pg, nSGaAs 

assays i5tt, 'jys;asi4, y*s>6B2 5, pS 

AlGaAsi^^hfril lSV^2CDpM 
AlGa InPi-^^h? 712 2£Ettfi£|| 
U Si02^^~>2 8, 2 8±{CttfiESLfc^„ £ 

coziiti, wMLtz (^4xg) x-wmLtzm&tmm 

[0 0 2 9] 0B8Xg) 09fc**J;-3^ Si02 
M*->2 8, 2 8Sxy^>^ibfc^ MOCV 
DiSCtt), 'J>y^g&14, ';>yygiJ2 5SVnSGa 
AsftftKSMl 5±fcp£GaAsn>** Hi 6 
*ff^-rs. Hfc, g£sfctffifc<fc!K pIGaAsn 
Ml 6±fcpS*-S. 7M5«l/, 
hfittffl© niG a A s 2 K nStf- S » 

[0 0 3 0] (Sg9Xg) d©& N 0lOt^1-«J;-5 

1 7 ±© <J » 5>9 1 4 i: U v 2 5 k©HC*H6-r 5" 
95#fc:0* b^v^PSCSW1"S 7 * hi/ b >\*r- 

HPSs*>e>gtijLfcps*-$f *men 7*»e.nSG 

a A s Sffi 2 ©&* £ fx * ^ >y UT^H» 5 &JfM 

1-5. cic-e, coasts* 5 pS5*-5y* 

m©17tt> pStf-^s^mSl 7ai:l 7b.£. p 
IGaAs3^?H16li, plGaAs^^^ 
M16ai:16bfcs nSGaAsSSMJIl 5 
tt, nSGaAsSSt&Jgjll 5ai:l 5bfc#8t£ft 
S. 

[0 0 3 1] 06lOXg)Efc, 7* MJ 7*774 

*->&tf#g|gt5tcSi02-£S i2N3H^t.«:5^ 
Ti*Au«fr 7 ftJRH&frr 

B£$nfe^i64>^i7tt, *««S!i-ei©7*h 

[0 0 3 2] d©<fc-5K, fl«»5B:, F5-fx»^> 
©> «-@»5tf^fiit$nS^JS17*||fS^<^fi!tT- 



[0 0 3 3] Z(D*Wl\,X#tL*tl1t!WtoV-im 

? i zmwm.7 o-cowsT-e 5 o mA©m^?fe^b 

T©«tt*fTofci:;:5» «*©»»»l/-!f«*3 0 
T'ttl 0 0l$H©<!«£#ftb*»&frofcfc©#, 3 0 

[00 34] 

[&$©&*] -tf*?C*Wf» * 

*u *o»B**tt^©*+****?->*fly**n 

&mmtfrt>*Z<DX'. »1 !fSS?fc^2 

*»t:«4"r*«fc*»»A<««Ci!tat*i4:#"eiJ 
5. C©fc©> *«H/-1f**MU ^S^RS^teffi© 

« [HSi©ff¥&KH] 

[0 1 ] *3&iJ3©#*ftl'-if 8r®0f 

a.. 

[02] *«H8©*»»1/— tf*?©Wi3EF»©»lX 

[03] *IMI©**ftl/— ifJfrP©S36:£8c©$&2X 

[04] **iB©*»»l>— IfJR^OWfcEFttoJBax 

[05] *»M©iMMH/— !f*?©«36*tt©Jl4X 
» S*^-r»rffl0T*feS. 

[06] #&i93©¥l*ttl/— »fSR^©iBi*a©^5x 

[07] *»«©*WH/-1f*?©W6*iS©»6x 

[08] *!M!©**ftl/— !fS&?©8JS£S©S&7X 
g*^-rBrH0tfeS. 

[09] **»!©**{* l/-1f^?©SS*S©^ 8 X 

[010] *«w©*»fti/— if*?©wi*a©J69 

xg*^-TBrffl0'C-*4. 

[011] !8*©*»fcl/— irjR^tSUfM'C &5 
[^f^©giW] 

l-iNSttlz-lf*^ 2-nSGaAsiS 
aStR) » 3-AlGaAs^ttl/-tfSR? (»1©* 
IfSSI?) s 4-A10aInP*«H/— 9» 
? (*2©*«ftl/-ro?) , 6--WI 
1. 7 -AM 



k^B32000-91698(P2000-91698A) 



(6) 





&M2000-91698(P2000-91698A) 




